repeated haemoptyses, due to a presumed small tuberculous focus at the hilum, if more attention had been paid to the husband's observation that she occasionally spat up hairs in her sputum. It is only rarely, however, that dermoid cysts disclose their identity in this way.
The physical examination of the patient may or may not reveal the presence of disease. If abnormal physical signs are found in the chest, they are open to misinterpretation in the absence of radiological support. The literature contains numerous instances of mediastinal cysts being mistaken for pleural effusions, encysted empyemata, cases of bronchiectasis, phthisis, and other conditions. The first case of dermoid cyst of the mediastinum ever reported, that of Gordon's (1823) , was thought by him, first of all, to be pneumonia and later, when it presented in the neck, an aneurysm of the innominate artery.
When once infection in a cyst has occurred, the resemblance to an empyema is very striking: the toxic appearance with high fever and clubbing of the fingers associated with signs of fluid in the chest has often led the physician to invite surgical aid. Even rib resection and drainage, ho-ever, do not necessarily reveal the true nature of the condition.
It is often impossible, before metastases are evident and cachexia is apparent, to distinguish between a benign and a malignant tumour of the mediastinum, although to do so early in the disease would be in the best interests of the patient. I think, therefore, that it would be worth while to mention two points which Harrington (1930) in America has found of value in forming an opinion.
The first is pain. It is remarkable to what size a benign tumour of the mediastinum can attain without causing any pain at all. On the other hand, a smaller tumour may be associated with very severe pain indeed. It is this excruciating pain which often becomes worse when the patient is in bed at night and which is the result of a relatively small tumour that suggests malignancy.
The second point is the recognition of Horner's syndrome. Harrington believes that Horner's syndrome occurs more frequently in malignant than in benign cases and attributes this to actual infiltration of the cells of the inferior cervical ganglion by malignant growth rather than to the simple pressure on the ganglion of a benign tumour.
There is no doubt that in the differential diagnosis of mediastinal tumours a detailed radiological investigation is of the greatest service. It is clear that the simple antero-posterior view of the chest is, as a rule, inadequate in itself and tells little more than which side of the chest is affected. When it is combined with a straight lateral, valuable information is obtained as to the shape of the tumour; its probable size; whether its edge is clear-cut or ill-defined, homogeneous or nodular, and-what is very important-whether the tumour lies in the anterior or posterior compartment of the mediastinum. Films taken in the oblique plane often furnish a better idea as to the structures to which the tumour is adherent; whether, for instance, it is attached to, or is distinct from, the aorta. A stereoscopic view of the chest is also an asset.
The fluoroscopic screening of the patient is almost as important as a study of the X-ray plates, and supplies data of a peculiar character. On the screen any pulsation of the tumour can be demonstrated and its relation to the aortic shadow can be made out in even greater detail, particularly if a barium swallow is used. The diagnosis of an intrathoracic goitre can be made with fair assurance from the screening alone, for not only does it present itself as a wedge-shaped tumour with the apex of the wedge directed downwards, but it can often be seen to elevate on swaliQwing.
The possibilities of radiological examination are not yet exhausted. It can be combined with certain other procedures to elicit facts of the greatest value. The first of these is the induction of an artificial pneumothorax in the absence of gross pleuritic adhesions. An X-ray picture will now show the relationship of the mass to the pleural space and whether it lies within or outside of the lung substance. Furthermore, if the tumour is cystic and the distinction between it and a pleural effusion a difficult matter, it is possible to introduce air through a needle into the cyst and a skiagram taken erect will show a fluid level within the cyst. This appearance in conjunction with an artificial pneumothorax is presumptive evidence of a cyst and it becomes even more striking if the picture is taken with the patient inverted. This technique was used recently by Skinner and Hobbs (1936) to demonstrate the cystic nature of a tumour, diagnosed clinically as a pleural effusion, and proved later, by microscopy, to be a cystic lymphangioma of the mediastinum.
Finally, contrast-radiography, with lipiodol, is an accessory measure which is often very useful. A complication, by no means rare, of a mediastinal tumour, is the gradual development of a secondary bronchiectasis. A comparatively small dermoid cyst, for example, lying on the right fide of the mediastinum near the hilum of the lung can cause, by pressure on the mniddle lobe bronchus, a dilatation of the bronchi beyond the site of obstruction. Similarly, a larger tumour can produce the same sequence of events in the upper or lower lobes of the lung. It is frequently a difficult matter to decide whether certain symptoms, such as haemoptysis or the expectoration of a thick purulent sputum, are due to the cyst or are the result of the bronchiectasis to which it has given rise. From the point of view of surgical treatment, it is obviously important that this should be settled, since the complete removal of the tumour will effect a cure in the one case but in the other is unlikely to be of much benefit.
The presence of an infected bronchiectasis producing sputum can be inferred indirectly by the exploration of the cyst. Many of these cysts are so large and resemble an empyema so closely that they have been tapped before the correct diagnosis was realized. The fluid withdrawn can be compared with the expectoration of the patient. If doubt still exists, a few cubic centimetres of methylene blue injected into the cyst will disclose the presence of a bronchial fistula by tinting the sputum in the matter of a few hours. A more acute and more satisfactory way of solving the problem, however, is with the aid of lipiodol. If bronchial dilatations are present and the oil is seen to enter the whole lung field, then these dilatations will be revealed; if, on the other hand, lipiodol can be demonstrated within the cyst, it is diagnostic of the presence of a bronchial fistula.
The bronchoscope is not of much value in diagnosis of these tumours. It will help to exclude a primary bronchial origin or, if the tumour is extra-bronchial, it may reveal constriction of the tube. The thoracoscope also is of little help. It may, however, assist by showing, with greater accuracy than X-rays, to which structures in the mediastinum the tumour is adherent.
If the nature of the tumour is still in doubt, an exploratory thoracotomy should bcarried out in carefully selected cases. The operation should be planned so that, if necessary, the incision can be enlarged and the tumour removed. As a rule, the operation employed for diagnostic purposes is safe in skilled hands but there is an element of risk, particularly if a biopsy is performed.
To consider certain of these tumours in more detail: As a class they are rare. It appears from the literature that of those tumours that take origin primarily in the mediastinum the dermoid cysts and teratomata form the largest individual groupwell over two hundred having already been put on record. There is no hard and fast line of distinction between a dermoid cyst and a teratoma; the former is usually regarded as being derived from one germinal layer only, whereas the latter contains elements of all three layers of the blastoderm. In point of fact, many specimens consist of both types of tumour, having the outward appearance of a dermoid and exhibiting perhaps, at one pole, a solid tumour wihich microscopy proves to be an undoubted teratoma. The comprehensive name of terato-dermoids has been suggested for the entire group, with the pure teratoma at one end of the scale and the apparently pure dermoid cyst at the other. The teratoma is the more malignant of the two and usually produces symptoms at a slightly earlier age.
Dermoid cysts of the mediastinum have been found in young children and in the aged, but the commonest age-period for the onset of symptoms is between 20 and 35 years. They occur characteristically in the anterior mediastinum and I have not found in the literature a case, the pathology of which was undisputed, in which the cyst arose from the posterior compartment. They may, of course, by their enlargement, encroach upon one or other side of the chest, or extend backwards towards the spine. They can be diagnosed with certainty if hair can be found in the sputum, and there are cases on record in which a drainage operation has been performed, in the belief that it was an empyema, and hair has been found ;n thc discharge issuing from the chest. Examination of the sputum also affords further corroborative evidence if it is found to contain sebaceous material and cholesterin crystals.
Radiologically there may be difficulty in distinguishing a dermoid cyst from an aneurysm of the aorta. They often look exactly alike. The edge of the dermoid cyst may be completely calcareous, or deposits of calcium be seen within it. If the tumour exhibits pulsation on the screen it is more likely to be an aneurvsm, but aneurysms of the aorta do not always pulsate. The Wassermann reaction will help, but Paul White gives a figure of lo% negative Wassermann reactions in cardiovascular syphilis taken as a whole, and it is always possible that in a case of dermoid cyst the patient may suffer from co-existing syphilitic disease.
There is another class of cyst, probably embryonic in origin, that is found usually in the posterior mediastinum. The histological structure of these cysts very closely resembles that of the normal stomach, the foetal cesophagus, or the bronchus, and occasionally both gastric and bronchial elements may occur together in the same specimen. Only a few cases have been reported, but they seem to occur in young children. They are sometimes very large, and occasion attacks of respiratory distress and cyanosis which are often severe a few moments after a meal. In this respect they resemble cases of diaphragmatic hernia in infants. Tumours of mediastinal glandular origin occurring in children are often difficult to diagnose with certainty. The points of distinction between tuberculous lymphadenitis and Hodgkin's disease are outside the scope of this paper, but both diseases must be distinguished from a teratoma and a lymphosarcoma of the thymus. Many lymphosarcomata of the thymus are tri-lobed tumours and they are found in the anterior mediastinum.
In conclusion, I will just mention the mediastinal lipomata. They are very rare, only twenty-six cases having been reported in the literature. In quite a number of the cases they consist of an intrathoracic and an extrathoracic portion joined by a pedicle which pierces the thoracic cage-the so-called hour-glass or dumbbell tumour. They may be symptomless or may cause discomfort through pressure. They may attain a very large size. In those cases which are.entirely intrathoracic, their recognition is difficult but, as Walker (1936) has recently suggested, the exploring needle can give a clue. No matter what bore of needle is used and no matter to what depth it is inserted, no fluid will be obtained; furthermore, the sensation is that of exploring a pat of butter, and at no stage is there experienced a sense of resistance such as is encountered when the needle penetrates the wall of a dermoid cyst.
Such is a very brief-and, I fear, inadequate-resume of some of the diagnostic difficulties of mediastinal tumours. Their accurate recognition and successful treatment demand the combined skill of the physician, the radiologist, the pathologist, the anmesthetist, and of the thoracic surgeon.
